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In Hungary, according to the latest progress report issued by the National Council for
Sustainable Development in 20231, there has been some improvement in resource
productivity, the strongly negative trends observed from 2013 to 2018 have slowed down.
However, Hungary still significantly lags behind other Visegrad Group countries (Czech
Republic, Poland, Slovakia), as well as the EU average, with its resource productivity
standing at only 8.7% and 0,96 GDP/DMC, €/kg, which is 43% of the EU average.

One concerning trend is the rapid increase in material use, which outpaces the growth in
GDP. This suggests that Hungary's economy is becoming more resource-intensive, which
could have long-term implications for sustainability. Additionally, the utilization of
secondary raw materials remains low, indicating untapped potential for recycling and
reducing dependence on primary resources.

Examining municipal waste management procedures reveals a mixed picture. On one
hand, the rate of recycling has shown steady improvement between 2005 and 2018, with
more than a third of waste being recycled since 2016. The peak in recycling rates was
observed in 2018, reaching 37.2%. However, there has been a slight decrease in recycling
rates since 2019, signalling a potential reversal of progress. Hungary's recycling rate of 32%
is notably lower than the EU average, although this rate is above the EU average for all
waste highlighting the need for further efforts to enhance recycling infrastructure and
awareness among the population.

Moreover, there has been no significant change in the proportion of biologically inactive
areas in recent years (2019-2020), indicating stagnation in efforts to preserve natural
habitats. Similarly, there has been no significant positive turnaround in the emissions of
greenhouse gases. While Hungary's carbon dioxide emissions are below the EU average,
(3118,67 mega tonne)2 the country ranked second among EU member states in terms of
emission growth between 2013 and 2018. This underscores the importance of
implementing effective policies to curb emissions and mitigate the impact of climate
change. The recent boom in the construction sector and state-led large-scale investments
have placed additional pressure on natural resources, exacerbating environmental
concerns.

Furthermore, Hungary's rank of 27th in the European countries' eco-innovation index
indicates room for improvement in fostering innovation and sustainable practices. The
performance of other Visegrad countries demonstrates that economic convergence
among regional countries can be achieved with more efficient resource utilization3.
(Bartus, 2020)

In conclusion the economic growth experienced in the past decade — which significantly
depletes the quantity and quality of natural resources well beyond the EU average — is not
sustainable. Addressing the challenges of rising material use, improving recycling rates,
preserving natural habitats, and reducing greenhouse gas emissions are critical steps.
Material consumption and greenhouse gas emissions are expected to gradually decouple
from GDP.




Material consumption is projected to increase by approximately 35% compared to the 2017
level, reaching 160 million tons by 2050, imposing further significant burdens on the
environment. However, structural and technological changes will partly moderate the
growth.

In line with the objectives of the EU, the issue of the circular economy has become a focal
point of domestic policy-making, signaling significant progress in this area. The OECD has
completed its report 4 on Hungary's transition to a circular economy, providing a
foundation for the development of Hungary's Circular Economy Strategy. 5 The report
focuses on three main areas: the biomass and food industry, the construction sector, and
plastics.

According to the OECD recommendations, Hungary should aim to achieve three main
objectives by 2040.

e Reduce the quantity of raw materials used; To achieve this, the government needs to
invest in areas such as eco-design (sustainable product design) and promote
innovation, new business models facilitating product sharing, and reuse.

e Achieve material circularity in the economy

e Create economic value in activities related to material consumption

Hungary has advanced waste management policies and legal frameworks, primarily based
on EU requirements, including quantitative targets and economic instruments. Progress
has been made in material management; however, efforts to transition to a circular
economy have been limited thus far.

Positive waste management trends are observable, including the decoupling of waste
management from economic growth, increased recycling rates, and reduced landfilling.
The per capita total waste generation rate lags behind the EU average, largely due to
differences in economic structure.

Over the past 17 years, the quantity of waste disposed of in landfills has decreased by 50%,
while the proportion of material recycled has doubled.

50% 50%

increase in material decrease in waste
recycling disposed in landfills

Despite changes in waste management systems, Hungary still landfills a relatively high
proportion (50% or more) of municipal solid waste, and recycling rates lag behind the EU-
27 average.




Category EU HU
This makes Hungary the 17th largest producer of
waste in the EU. In the EU the largest amount of
Total Waste Produced 220 17 waste is generated by the construction and
(million tons/ year) 0 demolition sector, while in Hungary this sector is
only the second largest. The largest producer
are households themselves.
Construction Waste
Distribution (%) 37> 354
Household Waste
Distribution (%) 94 274
Waste Recycled 2018 (%) 49 4 686 The high rate is due to the. materials reused in
construction.
Circular Material Use
Rate 2002 (%) 15 79
Municipal Waste 2022 513 406
(kg/person)
Municipal Recycling
49, 4.
2018 (%) 9.6 349
. . 39.9% of the plastic used in the EU is used for
Plastic Recycling 2018 322 30 packaging. The most used materials are paper
(%)
and cardboard.
Packaging Waste 2021 188 153
(kg/person)
All packaging waste is treated in two ways:
Recycling Packaging 120 75 recovery and recycling. The former includes, for

Waste 2021 (kg/person)

example, incineration for combustible
packaging materials or composting.

(Table continues)




Category EU HU
Recycling Packaging
Waste 2021 (%) 799 253
o .
Alll Prclael e Wisse The target of 55% recycled packaging waste was
Recycling (%) 64 53,4 met by all Member States except Hungary (52,4
%; 2020 data)
Potential Reuse Rate of 18 15
All Packaging (%)
Potential Recycling Rate
of All Packing 62 =6
Food Waste Production At both EU and Hungarian level, households are
127 93
(kg/person) the largest producers of food waste.
Household Food Waste 68 60
(%)
Recycling Batteries 479 46,4

Table 1.: Main indicators of the circular economy in EU and Hungarian averages

(April 2024)




In total, the 27 EU Member States generate around 2.2 billion tones of waste every year,
of which only 17 million tones are generated in Hungary. This makes Hungary the 17th
largest producer of waste in the EU. It is also important to point out that the primary
source of waste in the EU is the construction and demolition sector. This may be
explained by the increasing share of infrastructure investment in the EU. In contrast, the
largest waste generating sector in Hungary is households.

The recycling or reuse of waste is a little difficult to measure, as a lot of waste is recycled in
its material form across the EU. Such waste can include the use of construction debiris to
fill the foundations of roads and dams, or the refilling of bottles, for example. In this
respect, Hungary is well ahead of the EU average, with 19.2%. This means that 68.6% of all
waste generated is recycled, compared to an EU average of 49.6%. This may be explained
by the reuse of construction materials, which could be an explanation for the
improvement of the situation in Hungary. In fact, the use of recycled materials is still in its
infancy in the EU as a whole. The EU average is therefore 11.5%, compared to 7.9% in
Hungary.

A good indicator of the effectiveness of waste prevention measures is the amount of
municipal waste generated. The EU average is 513 kg per capita, compared to 406 kg in
Hungary. This may be explained by the fact that Hungarian municipalities do not have
large waste production units compared to other large EU cities. At EU level, 49.6% of
municipal waste is recycled, while in Hungary this figure is only 34.9%. Since 2017, there
has been a renewed increase, linked to the revival of the construction industry and the
conseguent increase in construction and demolition waste.

Another significant indicator of waste management, in addition to the quantity of
municipal waste generated, is the examination of its treatment methods. In Hungary,
there has been a significant change in treatment methods alongside the presented
guantitative trends since the early 2000s. From 2004 to 2021, the quantity of municipal
solid waste landfilled has decreased by approximately 50%. The proportion of material
recycled has more than doubled, and the amount of waste used for energy has tripled
until 2021. In 2020, the quantity of waste used for material recycling decreased by 4%,
which may be attributed to pandemic-related shutdowns.

However, in 2021, there was an increase exceeding the previous decrease, resulting from
the post-pandemic rebound effect, indicating no paradigmatic shift. The proportion of
paper, metal, plastic, and glass waste from municipal waste prepared for recycling and
recycling (by weight) was 50% in 2020, which was 46.93% in 2018 and 49.24% in 2021.
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On average, 127 kg of food waste is generated per capita in the European Union,
compared to 93 kg per capita in Hungary. Taking into account the recycling rates,
68% of this waste is recycled in the EU and 60% in Hungary. The high figures are
explained by the high levels of biomass and composting.

However, it is important to stress that a comprehensive system is needed in Hungary for
the former. In 2020, the quantity of food waste generated in Hungary was 66 kg per capita
per year, which is lower than the EU average of 71 kg per capita per year. In comparison
with EU member states, Hungary ranks in the middle. According to the UNEP survey,
Hungarian households provided detailed waste logs. The survey indicates that a significant
portion of the generated food waste consists of ready-to-eat meals, vegetables, fruits,
bakery products, and dairy products, roughly half of which could be avoided.

According to the National Waste Management Plan, packaging waste management is a
key cornerstone of the transition to a circular economy. For this reason, it is worth
observing some indicators below. In the EU, 188 kg of packaging waste is generated per
inhabitant per year. Hungary is not far behind with 153 kg per inhabitant. The most used
materials for packaging are paper and cardboard, although they do not have the same
ecological footprint as plastic and 39.9% of the plastic used in the EU is used for packaging.

It is therefore essential that states pay due attention to the recycling of plastics. 32.2% of
plastic waste can be recycled in the EU and 30% in Hungary. All packaging waste is treated
in two ways: reuse and recycling. The former includes, for example, incineration, in the
case of combustible packaging materials, to recover energy, or composting, for example,
in the case of compostable materials. In the EU, 64% of all packaging waste is recycled,
compared to 52.4% in Hungary.

According to EU guidelines, the desired rate of recycling of packaging waste is 55%.
According to Eurostat, only Hungary and a few other countries have not reached this limit.
The reason for this in Hungary may be multi-factorial, partly due to the potential for
packaging waste recycling (18% in the EU, 15% in Hungary), or partly due to the lack of a
comprehensive system

One positive example is the collection of used batteries and accumulators, where Hungary
is not far behind the EU average. In the former it is 46.4%, in the latter 47.9%.8
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Proportion of paper, metal, plastic, and glass waste from municipal
waste prepared for recycling and recycling (by weight) in Hungary




Hungary and the European Green Opening Strategy Governmental or government-related
organizations can be involved. In Hungary, the Ministry of Innovation and Technology is
responsible for the coordination of industry, climate protection and waste management.
This is why the Ministry of Innovation and Technology can do the most to promote the
transition to a circular economy in Hungary. In the course of its activities, it has so far
prepared several packages of measures on climate protection and waste management,
which include important government plans for waste management and the circular
economy. These documents include the National Energy and Climate Plan (NEKT)9;
Climate Action Plan | (I CCAP); the National Clean Development Strategy (NTFS)10
(currently in draft form); and the 2020 Climate and Nature Action Plan (2020 CAP).

In line with the EU's objectives, the issue of the circular economy has become a focus of
domestic policy-making in Hungary, indicating significant progress in this area. The OECD
has completed its report on Hungary's transition to a circular economy, providing the basis
for the development of Hungary's Circular Economy Strategy. The OECD report, assesses
that Hungary has already introduced a number of practices into its policies, which have
proven to be good initiatives.

Moreover, policy-making still does not aim at the full implementation of a circular
economy. It is encouraging, however, that the Circular Economy Platform has been
established to launch a debate on the subject, so that participating companies can raise
awareness of their future goals, the challenges they face and exchange experiences with
other participants.

It is important to mention the National Waste Management Plan,11 which is the highest
level policy for the long-term development of waste management in Hungary (2014-2027).
The main directions set by the concept are waste prevention, waste collection and
transport, material and energy recovery, and landfill development. The policy objectives for
waste management up to 2020 are detailed in the National Waste Management Plan 2021-
2027. The plan provides the legal framework for waste management in Hungary, covers all
major waste streams and provides the background knowledge, long-term planning
objectives and the steps needed to achieve them.

In addition, the National Waste Prevention Programme can be found in the National
Waste Management Plan. The Waste Prevention Programme essentially focuses on the
main direction of household waste prevention practices. One of its main objectives is to
decouple material use and waste generation from economic growth.

In addition, the National Public Waste Management Plan, which defines the optimal
territorial delimitation of the provision of public services and the minimum waste
management tasks to be carried out in the area concerned, should also be mentioned.
This is particularly important as waste generation is not evenly distributed across the
country and can therefore address a number of challenges. Furthermore, the Public Waste
Management Plan emphasizes the promotion of the principles of a circular economy.




Despite the above concerns, the idea of a circular economy is already embedded in the
minds of decision-makers at sectoral level in Hungary. This is why we should highlight the
National Waste Management Plan for 2021-2027, which already in its introduction
clarifies that waste management in Hungary will be characterized by circular economy
practices in the future.

The present Waste Management Plan has been adopted by the Government of Hungary in
2021, so it can be said that there is already a policy in Hungary that aims at implementing
the practices of the circular economy, even if only waste management is concerned.
Nevertheless, the OECD 2023 report assesses that the mechanisms put in place are not
working effectively enough, due to various problems, as they put it, such as the financing
of waste management at municipal level, in addition it also stresses that the mechanism
between the ministries concerned is not working properly, which could undermine the
transition to a circular economy.

The OECD report therefore recommends that Hungary should strengthen its circular
economy policy system.14 Despite this evaluation, they also point out that the Waste
Management Plan itself is a good starting point, as it responds to real problems that are
the main challenges for waste management in the country. Accordingly, the Plan
identifies the main challenges at national level as being the elimination of illegal landfills,
the development of waste prevention and recovery systems and producer responsibility, as
well as the creation of a legislative environment that will allow waste management
activities to be rationalized.

The OECD report also provides a number of recommendations for the Waste Management
Plan to further reform domestic policy. He points out, among other things, that it would be
advisable to standardize the glossary of terms in the various government plans, so that the
relevant policy can address the problem in a targeted way. Also, the OECD report describes
a monitoring framework, which concludes three major parts: increasing resource
productivity, contribution of recycled materials to raw materials demand, and the needs of
circular jobs.

The current tasks of domestic waste management, as well as the obligations set forth in
domestic and EU waste management legislation, are determined by the Climate and
Environmental Action Plan announced by the Government in February 2020,15 in
addition to the fulfilment of the objectives outlined in the Fifth National Waste
Management Plan Progress Report 2021-2022. The most effective way to reduce the
environmental impact of waste is to keep products and materials within the economic
system for as long as possible and prevent them from becoming waste.

It is important to note, however, that the circular economy glossary is already included in
the 2015 National Environment Programme 2015-2020.16 This Programme essentially
brings together all activities in Hungary that may have a negative impact on the
environment. After presenting the problems, it proposes solutions and puts forward
options for a short-term strategy to reduce the negative impact of these activities. Among
other things, waste management itself is a priority in the National Environment
Programme.




Although the concept of a circular economy itself is not yet included in this programme, as
it is a short-term strategy, to be implemented by 2020, it was perhaps more appropriate to
respond to the challenges on the surface rather than to set out long-term and perhaps
somewhat elusive objectives.

According to the National Waste Management Plan,17 in 2018 Hungary implemented
the European Union directives on the circular economy. In this regard, it raised concerns
that the legislation still does not directly address the problems. The target areas where
legislation has been aligned with the EU regulatory framework are landfill, packaging
waste, end-of-life vehicles, batteries, accumulators and electrical waste.

There is great anticipation among businesses due to changes in state incentives and
the regulatory environment. Over the past three years, Hungary has published several
policy strategies directly or indirectly related to the circular economy. The greatest
attention is focused on waste management, as in 2021, a new waste management
authority was established, which aims to transform the waste management market
through the introduction of a concession system starting in 2023. Among the most
important policy measures are the ban on single-use plastics in 2021, the eradication and
prevention of illegal waste dumping, and the planned introduction of a deposit return
system for beverage packaging.

It is evident that issues such as the replacement of single-use plastics or the reduction of
food waste, which were urgent problems in 2019, are no longer given as much weight.
Significant progress has been made in these areas, similar to product packaging, due to
changes in the regulatory environment and the implementation of known best practices,
making them less challenging for businesses. The challenges of the future are now much
more closely related to products and production.

Based on these objectives, waste management can make a major contribution to the
success of the circular economy model. In this context, public and market actors should
achieve a substantial reduction in overall consumption, prevent the generation of waste
and seek to reuse or recycle waste where possible. Accordingly, operators must endeavor
to make waste-generating materials safe. Hungary should also continue its efforts to
increase the capacity of its infrastructure.

This may be in line with the European Commission's 2020 report on Hungary, which
highlights landfilling as a prevalent form of waste management in the country.
Accordingly, Hungary may fall short of occasional opportunities for waste processing.
According to the report, this may generate problems mainly at the municipal level. In
addition to these, the processing of packaging waste may also be a challenge, although
the report highlights that this has changed with the innovation of glass-based packaging
recycling.
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Furthermore, the National Waste Management Plan considers the involvement of market
actors as an essential element for the development of a circular economy. It considers that
the success of the system can only be based on mutual cooperation. Accordingly, the role
of the state is essential in this process, using public incentives to motivate both the market
and the private sector to build a circular economy. Thus, the state can also act as a forum
to bring together market interests in the sole interest of the public good. Through these
interventions, technology and innovation can flow freely.

If the goal is indeed to move the Hungarian economy towards circularity, the legal, tax,
incentive, and knowledge-sharing environment should primarily support domestic
companies and innovations. This could create a win-win situation on multiple fronts,
ranging from increasing competitiveness to creating value-added jobs and preserving
natural resources. In addition to the corporate sector, it is essential to engage and "win
over" the population, consumers, through awareness-raising, mindset shifts, and various
incentives, to transition towards a circular lifestyle.

On March 23-24, 2023, the "Technical Assistance for Developing Hungary's Circular
Economy Strategy and Action Plan" closing conference was held. During the conference,
the National Circular Economy Strategy was presented, which was developed with the
assistance of OECD experts. The study can be accessed at the following link:
https://www.oecd.org/environment/waste/circular-economy-country-studies.htm

Development Policy Objectives
National Clean Development Strategy

The implementation of a circular economy, as outlined in the EU legislation package
released on December 2, 2015, poses a fundamental challenge that will significantly shape
the strategic plans for the next 10-15 years. Consequently, Hungary needs to significantly
increase the quantity of separately collected and treated waste in the coming years and
decades to achieve these objectives, while minimizing landfill disposal.

Currently, 84% of the sector's greenhouse gas emissions come from landfilling. According
to the "circular economy" legislative package, by 2035, only a maximum of 10% of the
generated municipal waste can be landfilled (with a derogation of 25%), practically
meaning that almost only residues/sludge waste generated after incineration or energy
recovery can be landfilled in the future. This results in significant greenhouse gas savings
based on the associated methodology, as the quantity of residues/sludge material
generated during energy recovery does not need to be included in the quantity of
municipal waste landfilled.

Another significant provision of the legislative package introduces additional obligations
for the period 2025-2035 (with the possibility of a derogation of up to 5 years under certain
conditions) 20 for municipal waste handling.

In the transition to a circular economy,
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Hungary was among the first to enact legislative regulations for the implementation of
the SUP Directive at the national level (as part of Act XCIX of 2020) and to provide
authorization for government regulations at the decree level.

During the preparation of the National Waste Management Strategy and the new
National Waste Management Plan, which includes the National Waste Prevention
Program, one of the biggest challenges is the difficulty in predicting the future
composition of waste, as manufacturers and distributors are currently fundamentally
changing the packaging and other parameters of their products, both in terms of
technology and material use.

Currently, the proportion of biodegradable waste (including a significant portion of fine
fraction) in the composition of municipal waste exceeds 30%, the management of which
will be of paramount importance both for achieving the utilization goals of the circular
economy and for the sector's greenhouse gas emissions.

Interest in the development of biogas plants is also strong. According to the provisions of
the circular economy legislative package, energy recovery or fuel production from waste
does not contribute to achieving the utilization targets. However, national implementing
regulations (as in other Member States) are still being developed, particularly to clarify the
proportion of fermented residual material generated at the end of anaerobic processes
that can be counted towards meeting the goals. This practically means that if 20-30 units
of material from the input for energy recovery result in residual material or biogas, then
the 20-30 units should be considered in meeting the circular economy goals.

Aerobic composting of biodegradable waste is more advantageous from the perspective
of greenhouse gas emissions potential, as inadequate treatment of the residual material
generated in anaerobic processes can release significant amounts of CO2 and methane.
This can be addressed technologically but will require special attention in the future.
While there exists a well-structured policy framework, certain aspects of transitioning to a
circular economy are disjointed across various areas and documents. Moreover, many
initiatives remain as conceptual ideas without materializing into tangible actions.

Concerning the Circular Economy Strategy and Action Plan, there's a requirement for a
cohesive vision backed by precise, quantifiable objectives, interdisciplinary methodologies,
and practical steps. It's imperative to address policy and implementation gaps, at least to
some extent.
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Measures

Although, according to the OECD report, Hungary is still lagging far behind in the
widespread adoption of a circular economy in society, we can nevertheless see some
initiatives in the country. In Hungary, as in other EU Member States, food waste is a major
problem. This problem may not only hinder the transition to a circular economy because
of environmental concerns, but also takes significant energy away from both food
production companies and waste management organizations. It can also result in a huge
loss of money for marketing companies. In short, reducing food waste is an undertaking
that requires a broad social partnership, the practice of which can be beneficial to many
sectors. In addition the policy pays attention to promoting environmental awareness from
a very young age. There are a number of school programmes with various international
participants. Although these school programmes are not specifically focused on the
circular economy, they are important milestones in raising environmental awareness.

During the industrial consultations held in preparation of the long-term concept, industry
and professional organizations confirmed their commitment to prioritise the reuse of
materials, reduce biological waste and organize the recovery of the quantities that are
generated. The National Food Chain Safety Agency's "No Waste" programme provides
industry guidelines on best practices developed in cooperation with industry stakeholders.
Since its launch in 2016, the programme has had 96 million hits, reaching almost 10 times
the information provided to every Hungarian. This is a very successful action. They have
also launched their own programmes in this area and promise to cooperate in expanding
them. Several supermarket chains have already launched their own programmes in food
retailing.

Preventing food waste through public awareness is one of the most crucial tools. Since the
launch of the "No Waste" program addressing food waste prevention in 2016, it has
reached 9,6 million people. This means that, on average, each Hungarian consumer has
been exposed to messages about food waste prevention nearly 10 times. In 2019, a
Christmas leftover-saving recipe booklet was published, followed by a community food
donation program in 2020 in collaboration with the Hungarian Food Bank Association,
along with the creation of a Reserve Management Guide to aid in conscious stockpiling.
Best practices for reducing food waste in the food chain have also been collected and
shared in four guidelines for food processors, retailers, hospitality, and the civil sector.

As part of the Climate and Environmental Protection Action Plan, the government set
the goal of eliminating illegal waste dumps and preventing further disposals through the
"Let's Clean Up the Country" project. State forest management companies cleared over
2600 m3 of waste from state forest areas in 2020 by removing illegal waste dumps
identified in their managed areas and reported through the Waste Radar application.
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The establishment of the Green Kindergarten Network marks the organized initiation of
environmental education at the level of pre-school education and training. Environmental
consciousness has long been the focus of interest in kindergarten education.
Kindergarten pedagogical workshops have been established where exemplary results
have been achieved in pedagogical methodology, and the material equipment system for
environmental education in kindergartens has been developed. The Eco-School Hungary
Network has been operating as part of an international network since March 2000, within
the OECD - CERI (Organization for Economic Co-operation and Development - Centre
for Educational Research and Innovation) ENSI (Environmental Education Initiatives)
project framework.

In educational content regulations, sustainability education is emphasized more
prominently in several subject requirements compared to previous versions, as outlined in
the National Core Curriculum of 2020. Based on this, schools are required to support
students in establishing and developing environmentally conscious behavior through
institutional-level project days and theme weeks, collaborative and active collection
efforts, and participation in local, regional, national, and international programs, beyond
the daily practices of learning, teaching, and community life.

According to EU regulations, by 2035, every member state must achieve a minimum of
65% recycling of waste materials, but now, Hungary is only at around 30%. The
development of household selective waste collection yards can greatly contribute to
achieving this goal. The new, comprehensive waste management system has already
been launched, with the goal of operating at 90% capacity within three years. However,
there are many unforeseen challenges. For example, several older, smaller players have
not yet registered in the system, and the extent of illegal waste imports exceeds initial
estimates. The stakes are high, as tonnes of valuable materials are currently ending up in
landfills. To support selective waste collection, MOHU Mol Waste Management Ltd. plans
to significantly increase the number of waste yards within a few years, with additional
services such as mobile waste yard services. The disposal of textile waste and used
cooking oil will also be possible at every waste yard.

The mandatory deposit refund system for beverage packaging started in January, aiming
for a realistic goal of 90% recycling for PET bottles and aluminum cans. Under the new
system, deposit refunds will be provided, with plans to directly transfer the value of
returned bottles to users' accounts via a mobile application. The mandatory deposit
refund system will begin with approximately 2000 refund machines installed nationwide,
but this number may later increase to 4000-6000. Education for both the public and
market players is crucial, so a significant campaign will be launched to familiarize
everyone with the details of the new system.
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The Government Resolution No. 1646/2022 (XIl. 22) on Hungary's Green Public
Procurement Strategy (2022-2027) and certain measures necessary for its
implementation, announced on December 22, 2022, contains specific measures aimed at
ensuring that contracting authorities incorporate green criteria into their procedures to
the widest extent possible. To achieve this, a supporting toolkit is being developed to
enhance the skills and capabilities necessary for the successful implementation of green
procurement procedures and to disseminate best practices. Relevant measures to achieve
this goal are currently underway.

Industrial symbiosis is no longer just an academic theory potentially fostering circularity
but also a practical approach adopted by businesses. For a decade now, International
Synergies Ltd. has been catalyzing industrial symbiosis among countries, cities, and
companies, including in Hungary through collaboration with the National Industrial
Symbiosis Program and the Industrial Development Public Benefit Nonprofit Ltd,
under the European Commission's Life+ environmental program. Their domestic aim is to
utilize industrial waste, identifying synergies between companies in workshops and
documenting resources used and waste produced in a database.

In addition, we have to mention the National Environmental Remediation Programme
(NERP), which is one of Hungary's most significant long-term development programmes,
which, through the nationwide assessment, identification and scheduled remediation of
environmental damage left behind by the intensive industrialisation of the past century,
has created an opportunity for further national economic development by recycling the
damaged and degraded environment, while protecting the health of the population and
preserving the good condition of our strategically important water and soil resources.

Direct funding for supporting the circular economy is currently unavailable in Hungary;
instead, businesses should consider engaging in EU-funded projects. Without a strong
innovative approach, this model will not succeed. This requires not only financial support
from the government but also ensuring expertise because often this is lacking. Under the
Operational Programs, 3233 a total of HUF 947.5 billion was available for energy efficiency,
heating modernization, energy modernization, and renewable energy production,
including repayable support (0% interest loans). These developments contribute to the
reduction or replacement of fossil fuel energy production.

Hungary is unlikely to play a leading role in the transformation process, partly due to its
typically peripheral position in the global economy - characterized by strong dependency
on foreign manufacturing companies (primarily in the automotive industry) assemblers
and suppliers - and partly due to the lack of a mindset that would strengthen the circular
economy both in terms of development policy and corporate strategy. Intensive material-,
energy-, and land-intensive infrastructure, industrial, and agricultural development
projects are fundamentally at odds with the circular economic approach, and no
significant change is expected in this regard in the coming years.

15



Currently, the system is focused on waste management rather than conscious production.
Since circularity is crucial for climate protection, it's globally and locally recognized that
solutions related to housing, mobility, and food production can provide up to 70 % of the
necessary emission reductions. Building on circular strategies can reduce emissions,
potentially putting the world on a path well below 2 degrees Celsius.

However, it should be noted that, on the one hand, due to EU regulatory obligations and,
on the other hand, due to our dependence on the global economy, there will be increasing
pressure for more resource-efficient, environmentally friendly (green), and renewable
energy-based solutions in the Hungarian economy.

It has to be mentioned there is a positive trend in the Hungarian corporate environment
which is also a result of the European Union's sustainability reporting requirements.
According to a study by the Business Council for Sustainable Development in Hungary,
there is a growing tendency among more and more companies to integrate the principles
of circular economy into their everyday business practices. Additionally, many Hungarian
businesses started to employ sustainability experts, sometimes specifically circular
economy experts. However, they also need indicators and metrics to measure the extent
and efficiency of their circularity, which are increasingly available to companies in a wider
range.

The majority of respondents of the research of the Circular Economy Platform are familiar
with the principles of the circular economy and claim to apply them in some form. Among
the existing activities related to the circular economy, "low-hanging fruits" are still the
most popular, while more complex circular economy models have spread to a negligible
extent. There has been a minor reshuffle in the top 3 mentions, with consumer and partner
awareness preceding selective waste collection. Despite these positive trends, it is
apparent that most stakeholders are primarily focusing on rudimentary recycling and
waste management practices from the wide array of circular economy tools available. The
application of circular product design guidelines and business models (e.g., modular
product design or service-based product distribution), which would shift the focus of the
economy towards new, innovative consumption systems, is still less prevalent in
Hungarian practice. Implementation of the circular mindset in procurement currently
typically involves engaging local suppliers. However, specific criteria addressed to
suppliers, such as carbon neutrality or the proportion of recycled materials used, are not
common.

Unfortunately, it can also be noted that conventional activities are still included in plans to
be implemented by 2030. The companies participating in the survey do not even include
new models in their plans. Models such as the sharing economy or the application of
Industry 4.0 seem to require more time, but it is expected that they will play an
increasingly significant role in the future. The measures currently applied in connection
with the circular economy primarily focus on material and energy flows, communication
with consumers, and internal process regulation.
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Planned future measures may increasingly extend to the supplier base, with expectations
towards them becoming stricter. The most pressing issue, where companies plan the most
measures and where the lag is greatest, is green procurement. Business partnerships and
the use of renewables are catching up with this issue.

Interestingly enough, most companies do not realize how cost-effective can be to work in
a circular mindset. Therefore, there is a huge pressure on the character of national
policies, subsidies, and regulations.

In the EU's 2022 Eco-lnnovation Index, Hungary continues to rank 24th, lagging behind
the EU average. Interestingly, according to the EU's analysis, similar to other former
socialist countries, Hungary has a relatively high volume of second-hand trade due to its
social situation, which means that repairing consumer goods is more prevalent than in
more developed countries. However, this does not necessarily correlate with genuine
environmental and sustainability consciousness.

Therefore, companies perceive that changing consumer behavior will not be the primary
driver of change. It is somewhat contradictory that many of their current measures are
aimed at consumers, which can play a significant role in shaping awareness. However, they
primarily see the future in transforming production processes and maximizing the
proportion and efficiency of waste recycling into material flows. Transitioning towards a
more productive and resource-efficient economy requires investment in eco-innovation,
which can bring significant benefits in terms of competitiveness and job creation.

According to the respondents, in addition to state incentives and regulatory measures, the
creation of a domestic circular economy strategy and the dissemination of best practices
should also play a significant role in facilitating the transition to a circular economy. The
three most important topics that respondents believe should be addressed are:
knowledge sharing of best practices (73%), exploration of development (innovation)
opportunities (59%), and understanding the concepts and goals of the circular
economy (54%).

The joint survey conducted by the Budapest Business School and Ipsos reveals that SMEs
in Hungary do not consciously or strategically manage sustainability but rather comply
with legal obligations and expectations from suppliers. However, the majority of SME
leaders are committed to sustainability. These larger entities often impose specific
sustainability requirements on companies seeking to become their suppliers. According to
the findings, business leaders do not perceive mandatory legal responsibilities for
sustainability as hindering or restraining forces but rather as a basis for integrating them
into market operations. Therefore, they do not feel that it would be difficult to comply with
these regulations.
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It can be assumed that the approach to sustainability operates similarly on an
international level, and it is not surprising that decision-makers consider environmental
sustainability the most clear and understandable of its "pillars." However, a hindrance to
implementing sustainability in practice may be the widespread belief shared by many
respondents that prioritizing support for natural and social issues does not improve their
company's market position. They perceive that the behavior and expectations of their
competitors and suppliers also extend primarily to compliance with legal requirements.

According to their opinion, decision-makers in SMEs do not favor businesses
demonstrating responsible behavior when selecting partners, subcontractors, or suppliers;
therefore, they did not consider sustainability-related requirements important. This
observation is even more valid for the economic and social dimensions of sustainability, as
they mainly manifest in the form of unwritten, consensus-based rules. This represents a
kind of alignment with legal or client requirements, so responsible and sustainable
behavior is more ad hoc and lacks a holistic and strategic approach in most cases. This is
particularly true for small businesses; medium-sized businesses demonstrably manage
sustainability more consciously.

The correlation with the attitude of the company's leader is also noticeable: where the top
decision-maker perceived themselves as more environmentally conscious, the aspect of
sustainability appeared more strongly for their company. However, there are significant
gender differences in the numbers: women attach significantly greater importance to
public perception and the environment or to shaping a favorable image of the company
than men. Moreover, according to the research, women also perceive the impact of
sustainability on profits more strongly.

Moreover, 85% of Hungarians are not
familiar with the concept of the model or
only understand recycling under it
According to the survey, 41,51% of the
Hungarian population has not even heard
of the term 'circular economy," while an
additional 34% have heard of it but are not
familiar with the concept behind it. This is
why it would be particularly important in
Hungary to have permanent information
and public education programmes on the
circular economy.

Hungarian population that has not heard of t...

[l Population that has heard of it but are not fa..

[l Conscious Population

In Hungary, the circular economy is still far
from being fully established, but important
steps have been taken. Hungary, in
comparison to other EU countries,
possesses a well-developed and diverse
institutional system suitable for achieving
sustainable development goals.
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In 2018, three organizations - the Ministry of Innovation and Technology, the Hungarian
Business Council for Sustainable Development, and the Embassy of the Netherlands -
founded the Circular Economy Platform with the aim of accelerating circular
transformation through collaboration among businesses and civil society organizations.
The Platform currently has nearly 100 members, focusing on knowledge sharing,
disseminating corporate best practices, providing circular product design training, and
developing services to enable circularity measurement.

Across Europe, there are many good examples to incentivize corporate waste
management. For instance, in Milan, businesses pay less waste management tax if they
donate surplus food, while in Hungary, only penalties encourage businesses toward
greener practices.

Coordinated, systematic action is essential for the management of the circular economy.
Therefore, there is a need for harmony between the public, international and private
sectors, as unilateral action can often do more harm than good. It's essential to recognize
that the state and the business sphere cannot be treated separately.

Even in states with the freest market economies and the most conscious voter base, it can
be stated that the concentrated market players have a much higher influence on the
government machinery than the voters.

The difference may lie in the extent to which the business sector influences legislation.
Accordingly, we cannot create a sustainability transition that does not take into account
the interests of economic players.

Therefore, we must offer solutions that benefit everyone. In other industries, cost
developments or access to resources and raw materials are more likely to shape
operations. It is certain that every industry will have to adapt to some extent to the new
conditions.

In addition, pressure from the investor side has entered the picture in recent times.
Investments are increasingly directed towards companies and projects willing to commit
to the transition. The big question is whether the outcome of these incentives and
additional motivations will reach the necessary scale.

In the current transition away from the fossil fuel era, major industry stakeholders are
diligently navigating their positions in the evolving landscape. While some initially resisted
or sought to delay this pivotal shift, they are now actively pursuing strategies to adapt. This
includes a concerted effort to develop renewable energy portfolios and explore new
sectors. Notably, MOL42 exemplifies this adaptive approach by embracing sustainable
mobility services43 and strategically expanding into the waste market.
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In Hungary, discernible economic leaders are proactively seeking to transition between
eras, collaborating with regulatory bodies to facilitate this process. A regulatory
environment is well-positioned in certain segments, and positioning has also begun
within the business sphere, particularly among large corporations.

A commitment can be seen by the National Bank to sustainability as a very positive
direction, which has now been revealed to exist not only at the level of words but also in
the attempt to create a fairly good regulatory environment in financial markets.

The adoption of best practices is paramount in our daily lives. While raising awareness is
crucial, providing consumers with improved choices and alternatives is equally essential.
Nevertheless, it is imperative to acknowledge that individual decisions are always
influenced by contextual factors.

However, a substantial sesgment of society has yet to fully embrace this transition. Many
still aspire to emulate the consumerist lifestyle prevalent in Western Europe during the
1970s, 80s, and 90s. However, it is increasingly evident that such aspirations are no longer
viable or sustainable in the contemporary context.
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SWOT

Strenghts

Weaknesses

Hungary has documented the key
principles of the circular economy,
resulting in a well-structured political
framework;

Increasing availability of news about the
circular economy;

Some organizations are prepared for the
expectations related to the circular
economy, especially those interested in
Industry 4.0. Many Hungarian companies,
especially SMEs are increasingly
integrating circular economy principles
into their business models. These
companies are personally committed at
managerial and ownership levels;

Active involvement of non-profit
organizations (e.g. HUMUSZ) and research
institutions in promoting circular
economy practices and knowledge
dissemination;

Due to EU regulatory obligations and
global economic dependencies, there is a
push for more resource-efficient and
environmentally friendly solutions in
Hungary;

Growing awareness and demand for
sustainable practices and products,
influenced by national and European
initiatives;

Supportive policies, including the Waste
Management Code and the Circular
Economy Strategy.

Corporate practice still largely follows the
linear economic model. Despite positive
trends, most stakeholders are still
primarily focusing on basic recycling and
waste management practices;

Lack of knowledge and awareness about
the circular economy among businesses,
especially SMEs;

Regional disparities;

Limited consumer awareness and
adoption of sustainable practices.
Misleading labeling and greenwashing
can confuse consumers, reducing the
effectiveness of genuine sustainability
efforts;

Lack of comprehensive and forward-
thinking strategies to raise awareness;
There are inefficiencies and delays in
implementing and adapting circular
economy policies and regulations;
Limited resources and influence by SMEs
compared to larger corporations and
government entities, which may hinder
their effectiveness in driving change;
Current utilization capacity is insufficient
even at the regional level;

The necessary treatment capacities for
achieving Circular Economy goals are not
fully available;

Diversion from landfilling is low, still
considered the cheapest solution;

Public services vary in quality across
regions.
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SWOT

Opportunities

Threats

Potential to educate and raise awareness
among businesses and consumers about
the benefits of the circular economy;
Opportunities to invest in innovation and
support best practices;

Potential for new business models and
market in the growing global trend
particularly in the EU market;

Increased consumer activism and
demand for transparency;

As a member of the EU, Hungary has the
opportunity to leverage additional
support and funding;

Partnerships with international
organizations and access to global
networks can enhance local knowledge
and resource sharing;

Foster innovation by enhancing
collaboration between manufacturers and
waste management entities in developing
eco-friendly solutions;

Initiatives aimed at transitioning to a
green economy have the potential to
generate employment opportunities;
Policies and incentives that support green
initiatives can attract investments in
sustainable projects;

Strengthening domestic utilization
capacities;

Developing new consumption habits and
continuous public education;
Agriculture's immense capacity for
composting;

Involving manufacturers in financing due
to extended producer responsibility;

Due to the collapse of the global market
for secondary raw materials, the
advantage of local/nearby capacities is
highlighted.

Resistance to change and reluctance to
adopt new practices among businesses;
Limited availability of experts and
expertise in the field of the circular
economy;

Lack of international competitiveness due
to a focus on the domestic market;
Limited resources and funding for
innovation and support programs;
Economic downturns or shifts in market
demand can disrupt the transition to
circular practices;

Economic constraints may limit
consumers' ability to choose sustainable
options, particularly in less affluent
regions;

Political changes and shifts in policy
priorities can result in reduced focus and
funding for circular economy initiatives;
There may be resistance to change from
sectors heavily invested in linear models;
Economic downturns could disrupt the
transition to circular practices as
companies might prioritize short-term
financial stability over long-term
investments in sustainability;

Increased manufacturing costs
transferred to consumers - low
purchasing power;

Without prompt action, utilization
capacities may relocate to neighbouring
countries;

Lack of quality improvement in previously
established capacities and insufficient
funding for necessary investments;
Decrease in the market for secondary raw
materials due to another economic
(global) crisis.
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Case Studies/ Examples/ Solution(s) of Circular Waste
Management

In this chapter, we have collected initiatives in Hungary whose profile includes the
circular economy ethos as an integral part of their profile. These companies and
enterprises specialise in areas that are pioneering in Hungary. In this chapter, we
have collected two examples that focus primarily on building a network and
system of links to the circular economy (BCSDH and HUGBC). We also mention
several companies that are tackling issues such as food waste (Munch), packaging
waste (Rakun), design (Equinox), healthy architecture (Café Plusz), material use
(Refilamer) and energy (Platio, Biofilter).

BCSDH - A Hub for Sustainable Businesses

The_Business Council for Sustainable Development in Hungary (BCSDH) is a
forward-thinking commmunity of over 140 CEOs of sustainable businesses, working
together to reduce the carbon footprint and accelerate systemic transformations
necessary for a climate-neutral future.

Its aim is to facilitate model shifts and the emergence of business solutions in
Hungary that have real impact and can provide genuine responses to domestic
challenges when extended to other companies. One of the organisation's flagship
projects, the Circular Economy Platform, was established in 2018 with the support
of the Embassy of the Netherlands and the Ministry of Innovation and
Technology. 101 companies and organisations have joined the platform, which
aims to expedite the transition to a circular economic model through knowledge
‘.:" sharing, joint projects, and collaborations. With the involvement of approximately

~' 200 corporate, civil, and scientific experts, in collaboration with ministries, partner
\\_’j organisations, and embassies, the organisation maps out obstacles and
opportunities, finds solutions, and advocates for the business community's voice
on sustainability issues. The World Business Council for Sustainable
Development (WBCSD) Vision 2050 document provides a framework for
implementing the concepts domestically. The range of companies covered by the
organisation is extremely diverse, including both SMEs (e.g. Munch, Agroloop,
Cseber) and multinational companies (e.g. MOL, Tesco, Henkel). The spread of
circular economy practices is supported by various events, including webinars of
the Circular Economy Academy and the annual Circular Economy Summit
conference, where opportunities for transitioning to a circular economy are
presented along with international and domestic examples. This initiative can
centralise the discourse on the circular economy in Hungary and highlight a
number of future issues that may arise from the changing economic profile of the
business sector.
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HuHBC - A Hub for Construction Related Sustainability

The_Hungary Green Building Council (HUGBC) has been a professional platform
and community encompassing all areas of the construction industry since 20009. It
provides professional advocacy on contemporary and future issues related to
sustainable architecture.

As a member of the World Green Building Council international commmunity,
they conduct mindset-shaping and educational activities, building on forward-
thinking international practices. They take part in the professional development of
architectural regulations that promote environmentally conscious and
sustainable construction. Members share their knowledge, experience, and
innovative practices with professional enthusiasts through training sessions,
conferences, and workshops and maintain close relationships with higher
education institutions to develop and introduce new technologies.

HUGBC has been participating as a professional partner in the Eco-logical
conference series for years, reaching 500-600 experts annually. They also organise
the Green Future Conference, providing professional lectures fromm domestic and
foreign experts. With their webinar series Fundamentals of Environmentally
Conscious Construction, they impart knowledge to architects and other
construction industry professionals to help them shift their activities towards a
more sustainable mindset of construction. They are the sole owners of a
comprehensive database of buildings in Hungary with LEED, BREEAM, DGNB, or
WELL certifications. Additionally, HUGBC organises building tours at multiple
locations with hundreds of participants annually as part of the Green Walk event
series, and they seek to contribute to informing the public in the Metszet
architectural magazine and the Hungarian Building Technology professional
journal. The promotion of green building is very much needed, as this approach is
still not widespread in Hungary. Fortunately, local policies are also trying to adapt
to these innovations. The Ministry of National Economy has launched a database
where the environmental characteristics of the building materials that can be
used are available.
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https://www.hugbc.hu/english?lang=en

Munch - Reducing Waste by Food Management Service

Munch is a mobile platform service that aims to combat food waste by
providing a solution for sustainable food management.

The app is designed in such a way that the customer is provided with a map that
always shows the available discounted products, the munchs. It allows
restaurants, bakeries, supermarkets, hotels, and other stores to sell their surplus
food at discounted prices, reducing food waste and promoting responsible
dining practices. In Hungary, the avoidable food waste, which is the portion that
could have been consumed but was not due to reasons such as spoilage or
passing the expiration date, was reported to be 24 kg per person in 2022,
indicating a 27% reduction since 2016. Despite seeing improvements in other
areas, the issue of avoidable household food waste persists, with an annual
volume still standing at 230,000 tonnes. Munch offers surprise food packages
called Munches that customers can purchase at a 40-60% discount, containing
only fresh and good quality food, thus benefiting both sellers and buyers while
contributing to environmental protection. The platform operates in multiple
cities in Hungary, and it is expanding internationally too. Through initiatives like
MuncCharity, Munch not only helps customers save food but also enables them to
donate food to those in need. — _
Their goal is for Munch to be present in MUNCH "i.,‘a h
every city and expand to other — "
countries soon, thus becoming the
leading food rescue application in the
region. Depending on the commitment
of its partners, Munch can also ensure
that customers use their own
packaging, so that the remaining food
is sold in a fully environmentally friendly
way.

Furthermore, they are starting to pay more attention to surplus food generated in
the HORECA sector and retail, as well as to the leftovers accumulated by
manufacturers and wholesalers.

In 2024 the European Parliament passed a proposition about food waste
reduction with an overwhelming majority, stating that by 2031 at least 20% cut in
food processing and manufacturing (instead of 10% proposed by the Commission)
and 40% cut per capita in retail, restaurants, food services and households
(instead of 30%) should be targeted — the models just like Munch align with the
vision. The platform has received recognition for its impact, including awards like
the Highlights of Hungary competition and the Food Waste Prevention Award.
Munch's future plans include expanding its presence nationwide and into other
countries to further promote sustainable practices. Following Munch's successful
example, many other companies could adopt a similar profile, creating a kind of
competition in the sector, which would allow for the spread of new innovations
and conscious food consumption practices.
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Rakun — Ecological Repackaging by Subscription Based Service

Rakun is an innovative waste-free ecological repackaging service that addresses
the issue of packaging waste in the food industry.

It tackles the excessive use of single-use plastic packaging in takeout and delivery
services, contributing to environmental pollution and waste. Hungary generated
approximately 208 thousand tonnes of plastic waste in recent years, with a slight
decrease observed from previous years. The percentage of packaging waste that
is recycled in Hungary was reported to be 52.4% for the year 2020, which is
significantly below the European Union average recycling rate of 64% in the same
year. Rakun offers a monthly subscription service that allows users to re-pack
their boxes in an environmentally friendly manner. The solution involves using
returnable Rakun boxes for takeout or delivery orders, promoting reusable
packaging and reducing the reliance on single-use plastics. By subscribing to the
Rakun app, customers can participate in this waste-free repackaging system,
ensuring that they contribute to minimising their environmental impact. This
initiative not only helps reduce plastic waste but also encourages sustainable
practices in packaging and food delivery services.

For the future, Rakun plans to expand
its presence nationwide and into other
countries to further promote
sustainable practices and reduce
packaging waste in the food industry.
By scaling its operations, Rakun aims to
have a broader impact on reducing
plastic waste and fostering eco-friendly
alternatives in the food sector.

Rakun has received recognition for its impact, including awards like the
Highlights of Hungary competition and the Food Waste Prevention Award.
These accolades highlight Rakun's commitment to sustainability, waste
reduction, and environmental responsibility, showcasing its innovative approach
to combating packaging waste in the food industry. For the future, Rakun plans to
expand its presence nationwide and into other countries to further promote
sustainable practices and reduce packaging waste in the food industry. By scaling
its operations, Rakun aims to have a broader impact on reducing plastic waste
and fostering eco-friendly alternatives in the food sector. Rakun has received
recognition for its impact, including awards like the Highlights of Hungary
competition and the Food Waste Prevention Award. These accolades highlight
Rakun's commitment to sustainability, waste reduction, and environmental
responsibility, showcasing its innovative approach to combating packaging
waste in the food industry.
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Equinox — Sustainable Architectural Design, Consultancy and
Property Development by ESG standards

Equinox is an international, interdisciplinary company, focused sustainable
construction service by using innovative materials and solutions in the
production process.

As per the EU Eco-Innovation Index 2021, Hungary occupied the 24th position,
scoring 69, which falls below the EU-27 average of 121. Nonetheless, this
indicates progress compared to the previous year's ranking (27th) and score
(54).50 Equinox is focused on improving these numbers by engaging in activities
such as cover architectural design, master planning, sustainability consultancy
and property development. Having sustainability in the focus, the services of
Equinox are based around three main pillars: sustainable design, build and
consultancy, thus the focus is on constructing environmentally conscious
buildings, utilising eco-friendly materials and implementing energy-efficient
practices, all while tailoring it to the preference of the customer.

They also offer expertise in
transforming old, energy-inefficient
buildings into ESG- and future-proof
assets, via redesigning and
modernizing, energy optimization,
assessing energy impact with CRREM
evaluation, plus providing before-and-
after maintenance cost and carbon
footprint comparison. Having timber
making up 75% of their materials, the
buildings' carbon footprint is reduced
significantly by storing carbon
throughout its lifetime as opposed to
conventional building materials, such
as concrete or bricks.

R e o e i e e

The insulation plays a substantial role in their environmental impact as well since
they opt for natural recycled insulation materials like cellulose. Cellulose stands
out with the highest recycled content among insulation options, typically
consisting of 75-85% recycled fiber paper, predominantly sourced from post-
consumer waste newsprint. The Equinox product is the information that can
positively influence the choice of building materials and trends in building design.

Having its headquarters in Budapest, Equinox is constantly expanding by opening
offices in both London and Stuttgart. The Embassy of the Netherlands
appreciated the pioneering attitude at the sixth Circular Economy Summit when
Ambassador Désirée Bonis awarded the Tulip Award for sustainability for the
first time. The newly established sustainability award aims to promote the spread
of good practices and wider recognition.
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PLATIO

PLATIO — Walkable Solar Pavement Product Made from Recycled
Materials

PLATIO solar pavers represent a groundbreaking solution to urban challenges by
collecting solar energy while serving as walkable, green building materials,
thus both reducing the carbon footprint and the amount of waste.

PLATIO solar pavers represent a groundbreaking solution to urban challenges,
conceived by Hungarian engineers. These innovative pavers integrate high-
performance solar cells, collecting solar energy while serving as walkable, green
building materials. Hungary benefits from an advantageous solar energy
environment, with the number of sunny hours ranging between 1,950 and 2,150
per year and solar irradiation intensity around 1,200 kWh/m? per year - this
positions Hungary well for solar photovoltaic (PV) power generation. The idea of
solar pavers emerged from Miklds Ilyés's experience in urban design, aiming to
repurpose recycled plastic waste into functional, aesthetically pleasing pavers that
generate energy. PLATIO's versatility allows installation in unconventional
locations where traditional solar technologies are impractical, such as windy areas
or around lightweight structures. Beyond their technical advantages, PLATIO
pavers contribute significantly to sustainability by reducing carbon emissions
associated with concrete production and alleviating plastic waste accumulation.

It is estimated that for every ton of cement produced, the process creates
approximately a ton of carbon dioxide, all of which accounts for roughly 7 percent
of the world’s carbon dioxide emissions. The production of cement for concrete
and the CO2 emissions, coming from calcination, can be avoided by using PLATIO.
The PLATIO saves the environment from approximately 25 kg of greenhouse gas
emissions per square meter. PLATIO pavers are made from plastic waste, that can
no longer be recycled any more. Production of 1 square meter of PLATIO pavers
recycles the equivalent of 400 PET bottles.

Furthermore, PLATIO serves as a cornerstone for achieving a carbon-neutral
future, enabling homes, businesses, and municipalities to increase their reliance
on green energy sources. These solar pavers can be seamlessly incorporated into
urban landscapes, transforming pavements into clean energy generators.
Designed for longevity and recyclability, PLATIO pavers feature robust
construction using recycled plastic materials and durable glass panels, ensuring
trouble-free operation for decades. Their composite frame material surpasses the
lifespan and performance of conventional concrete, offering a sustainable
alternative. Moreover, PLATIO promotes waste reduction throughout its lifecycle,
from production to disposal, with 95% recyclability and the use of wooden
containers for transportation. The integration of solar technology into the built
environment maximizes energy efficiency without sacrificing valuable space,
paving the way for a more sustainable urban environment. By setting an example
of sustainable architecture in the 21st century, PLATIO solar pavements are setting
a precedent for greener, more environmentally friendly cities and buildings, even
at the residential level. Since its inception in 2015, PLATIO has evolved from a
concept to a thriving venture, winning the Design Terminal's Smart City Lab
competition and attracting private investors. With a team of 31 members, PLATIO
has executed numerous pilot projects globally, including electric car charging
systems and marine pontoon power supplies, supported by a distribution network
spanning 13 countries.
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Café Plusz — Hempcrete House Building and Consulting

Café Plusz is a key service player in Hungary's hemp construction and raw
material distribution sector, dedicated to introduce the hempcrete as an
innovative material and solutions for sustainable building.

In the sustainability race, it is particularly important to keep an eye on ideas that
are not harmful to health, as these are the truly sustainable solutions: hempcrete
enables the construction of healthy buildings. Due to the rising demand for
sustainable construction materials the global hempcrete market is expected to
grow at a compound annual growth rate (CAGR) of around 8.5% during the
forecast period from 2021 to 2030. Europe in particular held a substantial market
share, accounting for 27% of the market in 2018. The activities of the company span
expert consulting, general contracting, building material trade, and the sale of
hempcrete ingredients. As a hemp house expert, Béla Horesnyi has been involved
in energy-efficient building and turnkey construction for over 20 years. His journey
into hemp construction began in 2014, culminating in the construction of
Hungary's first hemp house in 2016. With a focus on providing families with homes
made from natural materials, Béla's commitment to preserving the Earth,
combined with hemp's sustainable properties and its ability to combat “sick
building syndrome”, propelled him further into hemp house construction.

Sick building syndrome, a condition where indoor air pollution in homes, offices,
schools, etc,, can lead to significant health problems for occupants, has become a
growing concern. In the pursuit of energy efficiency, modern buildings are often
sealed tightly, leading to inadequate ventilation.

This, coupled with synthetic materials like plastic windows, creates an
environment conducive to mold growth, posing health risks, especially to children.
Hemp house construction, with its centuries-old tradition, offers a solution.
Hempcrete, composed of hemp hurds, lime-based binders, and water, not only
provides a breathable, mold-resistant structure but also regulates indoor humidity
naturally. Additionally, hempcrete serves as both insulation and structural material,
reducing costs and simplifying construction processes. Its fire-resistant properties,
resistance to water damage post-curing, and ability to mitigate electromagnetic
radiation further enhance its appeal. Moreover, hempcrete is 100% biodegradable
and recyclable, aligning with environmental sustainability goals. By promoting
hemp construction, Café Plusz aims to foster healthier indoor environments,
reduce carbon footprints, and promote the use of renewable, eco-friendly
materials. With a rich history and proven benefits, hemp construction stands as a
viable, sustainable alternative in modern architecture, offering a path towards
healthier, more environmentally conscious living spaces.
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Refilamer — 3D Printing Machine Using PET Bottles

Refilamer is a company related to the field of 3D printing, specifically focusing on
sustainability and waste recycling by offering a product that is using greener
solutions as its printing material, such as PET bottles.

The startup Refilamer was born out of Kiri Hunor's idea at the Ideathon 3.0 idea
competition in Novemlber 2020, and it aims to address the problem of high costs
associated with indulging in the hobby of 3D printing, particularly due to filament
expenses. Recognizing this issue during their university years, the team sought a
solution that is both affordable and environmentally friendly. Thus, they
developed a machine smaller than a 3D printer, which automates the production
of filament from PET bottles. Dubbed the Model 1, this device cuts PET bottles
into strips, transforms them into filament through heat forming, and spools it
onto a reel, all while requiring minimal user intervention. The startup also tackles
common challenges associated with such machines, offering features like
customizable filament length and quality optimization software.

Users receive notifications on their phones, allowing remote control and
monitoring of their Model 1, along with usage statistics and infographics.
Additionally, the startup provides a 2-year warranty, ensuring responsibility for any
faulty components. What sets them apart is not only their focus on recycling
waste and reducing costs but also their aim to build a commmunity where users
can exchange filament, machine capacity, or anything related to 3D printing.

To facilitate this, they are developing an online marketplace, essentially a 3D
printing-oriented eBay. With 1 kg of filament produced from 25 PET bottles, the
environmental impact is significant, potentially equating to the CO2 emissions
saved from a flight frorm Budapest to London. The technology has a lot of
potential, not only for better use of materials, but also for the spread of creative
solutions, since the 3D printing market in the European Union has experienced
significant growth. According to the IMARC GCroup, the market in Europe is
projected to exhibit a growth rate (CAGR) of 16.56% during the period from 2024
to 2032.
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Biofilter — Organic Waste Collection and Processing Service

Biofilter is a leading environmental company providing service to the
bioenergetics sector by ensuring that organic waste is recycled and kept in
circulation through proper collection and processing, thus reducing the
amount of waste and the carbon footprint. Founded in 1990, this Hungarian
family-owned company started with the collection and processing of used
cooking oil, building its operations in the bioenergy sector. Bioenergy operates on
the principle of producing alternative energy sources that replace finite fossil fuels
and hazardous nuclear energy, ensuring continuous sustainable development.
This includes prioritizing the production of energy from secondary raw materials,
waste, and animal by-products. Biofilter specializes in supplying second-
generation organic materials to the bioenergy sector through its complex, reverse
logistics process for waste collection and processing. This involves the collection
and processing of food waste, expired food products, animal by-products, and
non-marketable animal-derived by-products and plant waste for biogas
production facilities. Additionally, the company engages in the wholesale
distribution of purified vegetable oils and fats, as well as selling fats for animal
feed.

Food waste collection and recycling have been ongoing activities in Hungary
since its accession to the European Union in 2004. Hungary has a notable capacity
for bioenergy production, particularly from biomass and waste. The country's total
renewable energy supply in 2020 included a significant portion from bioenergy,
accounting for 80% of the total renewable capacity. Despite various campaigns to
reduce food waste, the quantity of generated food waste remains significant.

To address this, Biofilter has transformed its food waste processing plant,
becoming a pioneer in digital transformation. The company's innovative robot cell
technology revolutionizes food waste processing, improving the quality of biogas
production. In recent years, the quantity of collected food waste has steadily
increased. In 2022, Biofilter processed nearly 10,000 tons of food waste, generating
100% biogas equivalent to the annual electricity consumption of approximately
6,500 households. The collection of used cooking oil not only prevents health
hazards but also environmental pollution by preventing blockages in sewage
systems. Additionally, the utilization of purified vegetable oil-derived biodiesel
offers a more favorable alternative to petroleum-based fuels, considering the
rapid biological processes involved in its production.

Furthermore, the food waste collected by Biofilter is utilized as an environmentally
friendly energy source at the Soroksari Road biogas plant of the Budapest Sewage
Works. The high energy content of biogas enables its utilization for energy
production purposes, primarily for hot water production, combined electricity and
heat generation, and the production of biomethane equivalent to natural gas.
Through its comprehensive waste management and energy production
initiatives, Biofilter contributes significantly to environmental sustainability and
the circular economy. Continuously striving for environmental protection and
efficiency, Biofilter aims to achieve further milestones in supporting the circular
economy and promoting renewable energy sources.
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Conclusions and Recommendations

The idea of transitioning to a circular economy is still in its infancy in Hungary, although
we are already experiencing significant problems in this sector. In line with the constant
economic growth, the use of materials may also increase, which could place a very heavy
burden on the environment in the future. To address future challenges, a coordinated
national and international policy and communication channel is needed, in which
information, technological developments and reflections on emerging problems can flow
freely. In addition to the international and public sectors, the involvement of the private
sector is essential. They would provide a channel between public investment and
regulation and the general consumer.

Furthermore, in Hungary we can see that some practices are more popular than others.
One could mention, for example, the commitment of SMEs to circular economy models.
As we have highlighted, although there are positive signs in market mechanisms, the
uptake of new practices and innovations is still not widespread enough. According to the
Budapest Busnies School and Ipsos report56, many SMEs choose to adopt these practices
and comply with their requirements solely for business reasons, and only a minimal
percentage of them do so. Of course, it is not possible to impose a particular approach on
a particular sector, but possible public and market influence can have a positive impact if
a win-win environment is created.

It is possible that in Hungary, solutions that have concrete economic benefits have spread,
so they have not been applied solely with a view to spreading circular economy practices.
We can mention the numbers of increasing recycled waste material, thus to avoid an
increase in certain expenditure.

On the other hand, Hungary is in an advantageous position in the European Union,
because it has a wealth of international resources and technology at its disposal. It would
be an exaggeration to say that all the conditions are there, but only the commitment is
lacking, as we can see that the idea of a circular economy is increasingly entering the
public consciousness, both in the private sector and at government level. However, the
OECD report57 already highlights the need for stronger action at policy level.

To accelerate the transition to a circular economy, further innovation and
investment are needed. Therefore, it is important to address who finances the
transition and what motivates companies to become involved.
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